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Fig. 3 Time-history curve of dynamic loading waves
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F(t)=a,+a,cos(wt)+ b,sin(wt) +a,cos( 2wt) +

b,sin(2wt) + a,cos(3wt) + b.sin( 3wt) (1)
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Tab. 2 Relationship between frequency and train speed

fEghis WIS XN/ WIANES ERE

Wi/ Hz  W/s (kmeh ') JA# /s /s
18 0.056 160 0.173 0.556
22 0.045 200 0.142 0.455
28 0.036 250 0.111 0.357
33 0.030 300 0.095 0.303
39 0.026 350 0.080 0.256
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Fig.4 Time-history curve of vertical velocity at different po-

sitions
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Tab. 3 Mechanical parameters of model materials

HB A I/ (kgem °) MR /MPa  JAMA L
e 78 2.06X10° 0.2
HUE M 25 3% 10* 0.2
HIREEZ 22 110 0.3
FEIRIEZ 22 130 0.32
WA 2 20 150 0.3
Hh 3+ 18.6 20 0.35
Bk 25 3x10* 0.2
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Fig. 12 Comparison between FE calculation and test results
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Dynamic response of XCC pile-net composite foundation under

train loading

CHEN Yu-min"*, XIE Yun-fei'"?, XUE Shan-shan'*, ZHANG Xin-lei"*
(1.Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098,
China; 2.College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: Based on the large-scale model test on the XCC pile-net composite foundation subjected to dynamic loading induced by
high-speed train, the distribution characteristics of vibration velocity, dynamic stress, and dynamic displacement of foundation soil
are analyzed under different train speeds. The vibration response of the track-subgrade system and attenuation law of dynamic stress
of foundation soil under cyclic loading are discussed. A numerical model is established in this paper using PLAXIS 3D to study the
effect of axle weight and vibration frequency of train on the vibration response of the composite foundation. Moreover, the vertical
stress distributions of pile top soil and soil between piles under dynamic loading are compared between non-reinforced embankment
and double-layered geogrid reinforced embankment. The results show that the vertical displacement of the track slab changes peri-
odically with the time of “M” type; the vertical velocity is the largest at the surface of the embankment, and gradually attenuates
along the horizontal and depth direction of the foundation. The vertical velocity attenuates nearly 90% in the embankment. With the
increase of loading frequency and loading amplitude, the vibration velocity of soil increases gradually. The dynamic loading has a
significant effect on the unreinforced embankment, which weakens the soil arching effect. The vertical stress ratio of pile to soil de-
creases with the increase of loading frequency. Additionally, the tension membrane effect of geogrid reinforced embankment can re-

duce the influence of dynamic loading on composite foundation.
Key words: high speed railway ; XCC pile;pile-net composite foundation;pile soil dynamic interaction
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